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Ie. GETTING STARTEL 


ended to cover all the 6809 monitors . 
e various disk controllers and сри 
tors are: | I o — 


This manual із іле 
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boards. The ‚supported doni 


MON69 for the SCB-69 opi D- 
МОН 9 for the SWT 6899 .- "BED -68 "single density controller 
MON69D for the Sch- Э opu імізед double density controller 

MONÜS9D for the SWT 5 d$ ср: and 078-4 douni» density "ontroller 
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This manual is intended to co ver the essential items of the 6809 
monitors and disk drivers ed by 588. Source listings and 
source-on-disk are available from SSB separately. f 


For those o£ you who асе anxious to get started, brief 
directions are given heca, For the rest of you, please feel free 
to read the manual, and caturn here for startup instructions. 


If the monitor ROM is not already. installed, follow normal 
Static prevention procedures and install it in the F808-FFFF 
socket on the CPU board. Make sure that a serial interface card 
for the terminal is ¿installed in I/O slot 2 (address F7E8 for 
Chieftain systems, £088 for SWT systems). Also be sure that the 
baud clock generator is set for a times 64 clock for Chieftain 
users (times 16 for others), Also be sure that the system 
contains at least 4K o£ RAM physically addressed to include the 
DÜSÜ-DFFF address space. Finaliy, check to see that the І/О 
space is located at #789-Р7РЕ for Chieftain systems, or E000-E01F 
for SWT systems, Арріу. power, and the system will sign on with a 
<CRO<LF>* sequence, Refer to Appendix A for a summary of the 
commands available, or see section III for a detailed description 
of the commands. м. 


NOTE: `` For SSB disk System users, refer to ` Appendix ^D. tor 


appropriate instructions on | installing |. disk. 


. controllers. 


Now that you have your system running, please read the 
remainder of this manual to discover all the things that the `` 
monitor will do for you. | | е” 
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II. PHILOSOPHY 


Underlying the development of this monitor program is the. 
. Philosophy that the ROM monitor should include the functions 


necessary to get the System cold Started, Provide for lowest 


level debugging, and contain the fixed routines required by. the... 
processor; all other functions should be handled by the operating. 
System software, which is typically disk based. This philosophy 
co remain essentially unchanged as the . 
system software becomes ever: more powerful through evolution, mr 


Permits the monitor дом 


The monitor nom in: ades "ithin itself the firmware for disk 


drivers and а colic star: boot routine for the SSB disk system. 


These must be in ROM, 2r else would have to be keyed. in by hand. 
after each power interruption! Placing these routines іп КОМ. 
essentially. freezes tne characteristics of the disk drivers,.and. 


provides a common place where the disk file. manager and other 


System software can access the low level drivers, in addition to 
providing a virtually automatic cold start boot capability. 0 


_ The. monitor is supo! 
customization. Source ii 
obtained from SSB... Co 
price information, d 


tings of the appropriate monitor can be 


HI. COMMANDS. 


All 6809 monitors 


Fu 
Where differences ,9€€U£, са detailed description of the ` 


differences will appear.. 


All keyboard commands consist of a single alphabetic 
character, possibly folla 


after the command letter: іп some cases, such as "clear 
breakpoints", the system will supply' <CR><LF>* SO Soon after the 
Space that you will not ba abie to tell that anything happened. 


Any of the  commanás пау: be aborted’ by typing a non-hex 


character (such as <CR>) where а: hex number is expected. ` 
Additionally, the commánds that are capable of producing lengthy 


output may be aborted by tvping a <CR> on the keyboard; this 
‚will Бе recognized at the end of the line of output, and the 
system will return to command level, l 


iied in EPROM format to provide for easy ` 
Бі 


ntact .the sales department for current . 


from SSB contain a basic set of ' commands. ` 


'G bv one or more arguments. A valid. 
command will be acknow iged by the system outputting a Space 


SSB 6809 MONITOR 
COMMAND DESCPIPTLONS: 


А ~ Examine and perhaps change the A accumulator value on tne 
Stack, This command will not function if the E bit on the 
d Uem ін cleared (see the 6809 programming. manual for 
of. the functions of the bits in the CC. register on 
zo cesnit of an interrupt). Typing the letter A 
the contents of the stacked A. en to be 


fF row wish to change this value, type а new 2 
Хх value «after the old value is displayed. 


саска»  ceturn to return to command 


change the B accumulator value on the 
will not work if the E bit on the stack 


C - Examine and perhaps - change the. CC register on the stack. 

The NSS of this registe t is the E bit; this bit controls. the 

accessibility of all- other registers (except PC) on the 
stack, E 27 = | 


D ~ Examine and perhaps change the DP register on. the Stack. 
^v This command will not function if the E bit on the stack is 
.cleared; 


Е = (not used) 


F = Find а — string in the specified portion of memory, The 
syntax i 2. addr» «ending addr> «first byte value» 
‘second. byte vi alue> <third byte value» «fourth byte value». 

a, third, and fourth byte vàlues are optional; use 

stead Of the byte value if you wish to search for a 

5 string, The monitor will display each address in 

the specified range where the byte string exists. 


(Available only with MON69,/MON29 [single density monitors]). 


acka This causes the execution of an 

eby resuming execution of the last code 
interrupred. The st se of the E bit on the stack will 
determine which regist are pulled from the stack. Косе: 
if the CC bits foc 2. I or F are clear, the interrupt(s) 
becomes) enabled when this command is executed. 


G - Go to user's job on s 
RTI instruction, thereb 


P 


I- Initialize memory, Тһе syntax is I «starting addr» «ending 
addr» chute value», Execution of this command causes memory 
in the specified range to be set to the specified byte 

alue, This is especially handy for initializing RAM to 3F 
(ӨМІ) before loading the program to be debugged. 
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attempted, tí 


3 
encountered, 
becomes ava. 


replacing it 


Jump to specified S. Ihe syntax is J «address», 
Note: this command с: a JSR to the specified address, 
If the code БЕ ing executed ends with an RTS and did not 
change the stack pointer, control will return to the 


monitor. This characteristic сап Бе used to test subroutines . 


during debug. 


Set а breakpoint. | the syntax is K «address». As many as 
six breakpoints may Dé set at once, If more than six. are 
monitor responds. "PULL" . and ignores the 
are automatically cleared when 
a a гтЕ is cleared; its space 

К command, p | 


request. “| 


set in nce the K command 


Breakpoints 
operates bu 


S 


дивъг че Lone 


er 


When. execution resumes (usually due to the G command) and a 
SWI is encountered, it is checked. to see if it is а 
breakpoint, IË во, а “Ж” is displayed to .acknowledge. that 


the бит із from a breakpoint. If not, по "#" is printed, 


and no breakpoint 2 did action occurs. In either case, 
the program counter on the stack is adjusteá to point to the 


location where. cr ӘНІ was found, This. allows the С command | 
^to continue execution from this point if the SWI were due to 


a breakpoint. If the Swi was not set by the K command, then 


the PC will still be at the SWI, and typing G merely repeats 
the execution of the SWI, : ы, 


Note: the, monitor. initializes the SWI en. vector to 


point to the oreakpoint. routine whenever ‚hardware. reset 


істі 


occurs; . howesi this vector is. available. to the user and 
can be: directed атау from  .the breakpoint handler. 
Therefore, | possible (though unlikely). that a wayward 


program could alter ‚this vector, .causing unpredictable 


results: 


K] - Kill thé currently active breakpoints. No argument is 
required, and no acknowledgement is provided. This. routine 
is automatically invoked by a reset, and by numerous returns 
to the command level. | are eat ne. d 


Load tape. This “cowmand takes as an argument a checksummed 


nibble organized character String in the same format аз used 
by the MIKBUG (Motorola TH) L command. (This format is 


produced by the P command in this monitor.) The characters. 


S9 at the beginning of a plock will terminate the loading 
process, as will n error, Si D 


(Available only with ? MO N69/MONÓ9 [single density monitors]) 
Memory examine and perhaps change. С The syntax. is M 


<address>, and will open the specified 
location 


RAM in 
at tie specified address, and г 


; LES contents 8, То change the contents, 


N =< 


o = 


location, type 


| Whenever а 1 


after the іше v 
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type іп valid em characters. To open the preceeding 
Зе (circumílex). To open the indirect 
š> and <addresstl> type '.'. To open the 


location «ада: 


¿indirect location “address-1> and «address» type '8'. These 
. last two forms are useful in tracing indirect addressing. 
«¿To open the next location, type any. character that is not 
<CR>, а hex digit, or апу of the above listed opening 


characters (space is a convenient character for this 
purpose), To close the location without change, type <CR>. 
‚Won is changed, the new value is read back 
ДОК. IE not, a question mark is printed 
iG, &nd the next location is opened. 


to see if 


(not user} 


(not used) 


Punch tape command. The syntax is P start address> апа 


«end address>, ` The monitor outputs a MIKBUG (Motorola TM) 
compatible character string to the terminal. Device control 
codes are supplied, facilitating automatic tape punching 
when used with certain terminals. The format used by -this 
command is compatible with that expected by the L command. 
This : command, as well ав others that are capable. of 
producing lenghty of producing lengthy output, can ре 
aborted by output, can be aborted by typing «CR» оп the 
terminal; at the end of each line of output, the keyboard is 
checked and, if a <CR> has been typed, the command is 


| aborted, 


(Available only with MON69/MON99 [single density monitors]) 


Quick start. Мо argument is required, This command. invokes 


. the cold start bootstrap loader routine contained within the 
monitor. (see Appendix E), 


Register display, Ho argument is required. This command 


displays a title: line; then displays the contents of the 
registers on the stack, Тағ condition .code register is 
displayed twice, once in hex format and once at the end of 


the line as the bits that are set within it. If the E bit 
is clear, then only the СС and РС. registers will be 


displayed, although all the tegisters are titled. The value 
displayed for the SP register is the address of the location 
of the CC register, | l l l 


Speedy register display. This command is identical to the R 


command, except that no titles are displayed. This is 


convenient when working with a slow terminal. 


Text input to memory, The syntax is T «start address» «text 
String> «control b>, Any character (including «null» апа 
<CR>) except control D can be input to memory. This command 
is very useful for altering text Strings in programs and in 
the file name portion of file control blocks. 
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T 


M. 


W 


. (Available only with MONG9/MONX9 [single density monitors]) 


Examine and perhaps change che. ‚value in the user. ^ stack 
"register on. the system зкаск, To change the value, type a 
new 4 hex digit number, Шо leave the old value: unchanged, 
type SCR», This command. will not u. if the Е ‚bit on 
‚the stack. is cle sarsa d, ' | 2 Р f 


4, 


‘Examine and par! 3 E пе value. ln the program: counter 
register on the IAN kion is the same as with the U 
Command, ексе | ocn command always: functions, 
regardless of the stare of the š bit, l | 


Warm start s OUS, Әз Argument 
transfers cont VOL to the warm start address of DOS. 


NOTE:If DOS has been overs written or has. not been. тозава, “into 


X. ~ 


e 7 ' 
P 


Y 


2 


8 


memory already, ТЕРЕ ТТІ should not Бе used. 


Examine ` and ` perhaps change the value in the X register on 
the stack. | Operation. is the same ag MERA: the 9 command... 
ns and perhaps change the value in the y. register on 
the "stack. ` паста Өқ А sie same as with the 0 command. 


Formatted memory dump to the. Еа, The syntax is Z 
«start address» send address>, As with other ‘commands 
capable of producing lengthy ouput, the command may be 
aborted by typing «CR», This command forces the supplied 
Start апа end addresses to mod 16 boundaries such that. each 
line displayed will start at address ХХХЙ and end at address 
YYYF. Тһе. data in. these addresses is displayed first in 
 hexadecimal. ? 1 "interpreted аз ASCII. 


format, .and - "ther 
“Non=printing ASCII Cea actors are replaced with. а dot.” 


, Reopen. last location examined. by the .M' command. This 
“command is. identical to. typing M.<last address opened». It 
is especially useful during. debug. sessions where - the 
contents. of. à memory. location are inspected, . the next 
section. of. program.code 15 executed, and then the. same 
memory ` location needs ES, Бе. anepected again, ое 


will reopen the location, 


- Transfer program control to SE880, This Command: is used. to 


jump to a program whose starting address is $E800, 


(Available. only with  MON69D-2/MONU9D-2 [double density 


monitors]) 


is required. This command 
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IV. INTERRUPT HANDLING 
ВЕЅЕТ — 


Although reset 15 not strictly an interrupt, it is handled 
by the processor in much the same way as the interrupts, and 
therefore is described in this section. 


When the processor executes a reset, control is given to the 
monitor's reset routine: which establishes а memory map, 
initializes tne control port, initializes the interrupt vectors 
to their default addresses, clears all breakpoints, and proceeds 
to command level. | tee wear quu "n : 


NMI 


Ihe NMI primary vector points to a jump indirect .that 
transfers control to the address contained in the secondary NMI 
vector. This address is set to restart when a reset is executed, 
thus NMI can be used instead of reset with the added advantage 
that it does not alter any of the vectors. This is the 
recommended mode of operation. The only time that NMI will not 
work as a reset is when the secondary NMI vector . has been 
altered, either intentionally ос as a result. оё a runaway 
program. User software may wish to change the NMI Secondary 
vector to point into the user program, allowing the. NMI function 


to return control to the user program. 
IRQ | | 


` The IRQ primary vector points to a jump indirect that 
transfers control to the address contained in the secondary IRQ 
vector. This vector is initialized by reset to point to a dummy 


RTI instruction; thus, IRQs are ignored until the user sets up 
the secondary IRQ vector. | 


FIRQ 


Тһе FIRQ primary vector points to а jump indirect that 
transfers control to the address contained in the secondary FIRQ 
vector. As with IRQ, this vector is initialized to point ко a 
dummy RTI; to make use of FIRQ, user software must set up its. 
secondary vector. | e 


SWI 


The SWI primary vector points to a jump indirect that 
transfers control to the address contained in the secondary SWI. 
vector. After a reset, this vector points to the breakpoint 
handler (see description of the K command). It is recommended. 
that SWI be used only for breakpoints; however, if desired, the 
secondary SWI vector is available to user software and may be 
directed to user code. 
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SWI2 


The SWI2 primary vector points to a jump indirect that 


transfers control to the address contained in the secondary SWI2 


vector. As with IRQ, this vector is initialized to point to a 


dummy RTI; to. make | use of SWI2, user software must set up its 


secondary vector. 


SWI3 


The SWI3 service routine in the monitor provides a powerful 


system capability: Software interrupt driven system tasks... 
After reset, the various registers associated with SWI3 are 

initialized to cause the SWI3 instruction to transfer control to 

the address contained in the Secondary SWI3 vector. EI 


"Whenever a SWI3 is executed, the monitor. will increment the 


program counter value that was saved on | the stack... After the 
Saved program Counter is incremented, the service origin vector: 
SVCO is checked; if the value here is $FFFF (the default), then 


all: registers except РС are restored, and control is transferred 
to the address contained in the secondary 5813 vector. When. the 
user service routine finishes by executing an RTI,.control will. 
return to one location past the SWI3 call (the byte following the. 


SWI3 will be skipped). 


If the service origin vector does not, contain $FFFF,. then. 


the ,value it does contain is used to point to the service table. 


The byte that follows the SWI3 is multiplied by 2 and used as ап 


offset into the service table; the address found at this location 
in the service table becomes the destination of. the. routine. 


When’ control is passed to this address, all registers except СС, 


PC, and U contain the same values that they had at. the time. of 


into. the SP before an RTI is finally executed.) 


SWI3. (The 0 register contains the value that should be loaded. 


Before passing control to the address, the routine checks to 


see that the position selected within the table is at ос below 
the service limit vector  (SVCL) contents. ` If so, control is 


transferred as already described. ІР not, then. processing. 


proceeds to transfer control through the SWI3 secondary vector, 


just as though the service oridin vector had not been set. , This- 


characteristic сап Бе used to check for out of bounds calls. to 
the service routine. 


The. utility of the service table routine is that it allows 


user software to keep a table of. pointers to user. routines, and 
to access any of those routines.in a position independent fashion 


by doing a SWI3 followed by an FCB nn, where пп. specifies the 


nth-l entry in the service table... See Appendix E for а detailed. 


example. 


E 


` 


4 
b Z 
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V. JUMP TABLE (POINTER TABLE) 


The beginning of the monitor contains a table of vectors 
that point ёо the various available routines іп the monitor. А 
monitor routine. should be called with. а. JMP (or JSR) indirect: 
through. the pointer table. The. locations of these pointers will 
remain fixed in future versions of this monitor; the routines 
themselves may move within the monitor; therefore, they should 
never be called directly. The function of each of the available 
routines is explained below. See Appendix B for a Mun of the 
registers that are altered by each routine. 


ETT MONIT Perform the same :function as a reset: establish: a 
memory map; initialize vectors, stack, control port; 
clear breakpoints; transfer control to the command 
processor. 


.F802 CMD | | Prompt for a command letter and process it when it 
dE is receivied. us = и 


#804 INCH. Get а single character. from the terminal without 
stripping the parity bit or echoing the. character; 
return the character in the A register. Uem 


F806 INEEE Get a single character from the terminal; set the 
a /. parity bit to 0; echo the character to the terminal; 
return the character in the A 58918565, 


P808 INCHK Check the keyboard to see: de a ‚character is: waiting; 
ze return 4 bit = l if so, Z Dit: 8. if not. : 


F80A ОПТСН Output the character in the A register to the 
terminal. 


F80C PDATA Display the string of characters pointed to by the X 

Es ' register; the string is terminated by a hex 04. On 
exit, À ‘contains 64, and X points to the location 
after. the terminator, 


F80E PCRLF Output the CRLF ‚string to the terminal. (Extra 
: space is provided in Jede string. for sa oni is; 
E 9982589). AE TN 


F810 PSTR Display a CRLF, then display the string pointed to 
by the X register. On exit, A contains 04 and X 
points to the location after the terminator. 


F812 LRA Load real address. Enter with X containing the 
logical address to be converted; exits with A 
containing bits 16-19 of the physical address, and X 
containing bits 0-15 of the physical address. 


F814 RESTRT Resets the stack pointer; clears all breakpoints, 
transfer control to command level. 


= 9 = 
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VI. 


809 MONITOR 
MONITOR RAM USAGE 


The monitor uses RAM between approximately  F388 and F3FF 


 (DF80 ~ БЕРЕ). Тһе lower limit is variable because the monitor's 
Stack extends downwards. from F3BD (DFBD);:if any interrupts, user 

- Subroutines, or breakpoints are executed, RAM usage. пау extend to 
lower addresses.: ig SUE Ары ДА! ОУ EU өз x E Me aM 


ow 


Memory from F3BE through F3CP (DFBE - DFCF) is available for 


7 change Бу user software, This region includes all the secondary 
Vectors and the service table vectors, ` See the INTERRUPT 
HANDLING section for details on these. ^ - B 


Memory from F3D06 through F3FF (DEDO - DFFF) is available for 


inspection.by user software, but it must not be changed by. user 
software. Of particular interest is the 16 byte long MAPTBL area. 


This 


table stores a copy of the memory map that exists in, the 


mapping RAM оп the CPU: board, and ^it is the table that is 
accessed by LRA when a logical-to-physical address conversion is 
required. Each byte іп the table stores two 4-bit values 
associated with its logical block address (a block is a 4K region 


of memory; for example, block 2 includes addresses 2000-2ЕҒЕ). 


‚The least significant 4 bits specify the physical ‘block address. 


associated with the logical block. The most significant 4 bits 


speci 


page. 


fy the page on which the physical memory is to be found (a 
is one. of 16 sets of 64K' address Spaces). Page F is 


reserved for the system; this page contains I/O, disk interface, 
the monitor program, and any other fundamental system devices. | 


NOTE: 


The SCB-69 contains an option switch which allows the user 
to ‘select. a dual memory map for the memory area DF80-DPFF, 


This. memory is normally used Бу 00569/0 апа MON69/D for’ 


"= access to the disk driver scratch pad. With the dual memory 


map option on, all access to «пе DF8@~DFFF area will be 
translated to the  P380-F3FF area. Example: The map table 


located at DFDO-DFDF in the MONÓ9/D monitor is translated to 


ES F3DÜ-F3DF for the MON69/D monitor. All programs that are to 


run on both monitors should use the lower memory пар аз the 
SWT system can not translate the F3D0-F3DF area to the lower 


; areae. 


- lg = 
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APPENDIX A 


COMMAND SET SUMMARY: 


Examine & change A register 
Examine & change B register 
Examine & change CC register 
Examine &.change DP register 
(not used) 

Find a byte string f 
Go to user's program on stack 
(not used) 

Initialize memory 

Jump (subroutine) to addr 

Set breakpoint 

Load MIKBUG format tape *** 
Memory examine & change 

(not used) 

(not used) 

Punch MIKBUG. format tape *** 
Quick start (disk boot) 
Register display 

Speedy register display (no titles) 
Text input to memory 
Examine & change U register 
Examine & change PC register 
Warm start into DOS 

Examine & change X register 
Examine & change Y register 
Display formatted memory dump 
Reopen last address opened in 'M' 

ІСТІ, КІ Clear all breakpoints 

** 8 JSR to 5Е800 


t3 HE 0X zx; < C; HU IC g O Z Z PAGADO ти C O tO в 


The following commands are usable when a memory location 
is open in 'M': 


e Open the address at M,M+1 
@ Open the address at M-1,M 


These are useful in tracing indirect addressing. 
* Available only with MON69/MON99 


** Available only with MON69D-2/MON09D-2 
*** MIKBUG is a registered trademark of Motorola, Inc. 


- Al - 


The 


the CPU registers was modified by the routine; 
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APPENDIX B 


JUMP TABLE (POINTER TABLE) SUMMARY: 


column titled CABDXYUP indicates whether or not each of 


a dot indicates 


that the register was modified, while a letter indicates that the 
register was preserved. 


ADDR 
E F8 08 
Ра ` F862 


/ F804 
a F806 


F868 


ЕВ бА 
Е80С 
F80E 
F810 


F812 
F814 


CABDXYUP 


ee D... 


e..D.... 


e „ВОХУПР 
e eBDXYUP 


eABDXYUP 


»ABDXYUP 
+ «BD. YUP 
e «BDXYUP 
. «BDXYUP 


«.BD.YUP 


e Пеева 


NAME 


MONIT 
CMD 


INCH 
INEEE 


INCHK 
OUTCH 
PDATA 
PCRLF 
PSTR 


LRA - 
RESTRT 


- Bl - 


FUNCTION 


Initialize monitor 
Command level monitor entry 


Get a raw character from terminal 
Get & echo a character from term 


Check for character waiting 


Output character to terminal 
Output string to terminal 
Output CRLF string to term 
Output CRLF, then string 


Convert logical to physical adár 
Monitor restart entry 
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APPENDIX C 


MONITOR RAM USAGE: 


MON69 MOND9 
222? - F3BD 2??? - DFBD Stack 
F3BE = F3Cl РЕВЕ ~ DFBF NMI secondary vector 


F3C8 ~ ЕЗСІ DFC ~ DFCl Reserved 


ЕЗС2 ~ ЕЗС2 DFC2 = DPC3 SWI3 secondary vector 
P3C4 - F3C5 DFC4 - DFCS SWI2 secondary vector 
F3C6 = ЕЗС7 DFC6 - БЕС? FIRQ secondary vector 
F3C8 ~ P3C9 DFC8 ~ DFC9 IRQ secondary vector 
F3CA - ЕЗСВ. DFCA ~ DFCB SWI secondary vector 


F3CC = F3CD DFCC ~ DFCD Service table origin 
F3CE - F3CF DFCE - DFCF Service table top 


F3DÜ = F3DF DFDØ ~ DFDF Memory mapping table | 

F3E@ ~ F3El DFES ~ DFEl Saved stack pointer 

ЕЗЕ2 - F3E3 DFE2 - DPE3 Control port address 

ЕЗЕ4 - ЕЗЕ5 DFE4 - DFES Last addr examined with 'M' 
| F3E6 - F3ED DFE6 - DFED Reserved for disk firmware 


F3EE - F3FF DFEE - БЕРЕ Breakpoint table 


NOTE:With the daul memory map option (switch S1-3) on, the SCB-69 
will translate all memory references to the MON99/D RAM area 
(DF80-DFFF) to the corresponding MON69/D RAM area. 
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APPENDIX D 
MODIFYING SSB DISK CONTROLLER BOARDS: 


There are two main disk controller boards available from 
SSB; the single density BFD-68 controller and. the double density 
DCB-4 controller. 


Many single density BFD-68 disk controller boards. were 
supplied for operation at address 9FFC. If you have one of 
these, it must be modified for operation at  F77C. The 


. modification involves rearranging the inputs to the decoders by 


changing jumpers and/or cutting and jumpering a few traces. 


Two types of BFD-68 controller boards have been supplied 


^ that are suitable for this conversion; the earlier type had one 


edge connector at the top of the board, and used either a number 
7 or 8 PROM; the later type has 3 edge connectors at the top of 
the board, and uses a number 9 or 18 PROM. 


EARLY TYPE 


Remove the РКОМ; it із no longer needed. Cut the 
connections between 022-6 and All; 022-12 and A7; 016-3 and А14; 
016-1 and A13. Add jumpers to connect 022-6 to А14; U22-12 ` to 
А13; 016-3 to All; and Ul6-1 and A7. Тһе original connection of 
Al4 to Ul6-3 continued on the other side of the board to the 
PROM; this connection is unnecessary after the modification, but 
may be left intact with no ill effects. All cuts should be made 
in close proximity to the ICs with which they are associated. 


LATER TYPE 


Remove the PROM; іс is no longer needed, Cut the 
connections between 06-6 and A5; and 019-2 and A7. Jumper 019-2 
to A5; and U6-6 to A7. Change the jumpers on the top side of the 
board above 06 to obtain the following connections: 06-13 to 
pullup; 06-11 to ground; U6-12 to pullup; and 06-10 to ground. 
The jumpers above U7 need not be changed Since U7 is not in use; 
U7 may be removed if desired. . 


It is suggested that the board be marked with a tag bearing 
the F77C address; this will supply a positive indication that the 
board is not usable in a 9FFC system, thereby possibly saving 
much confusion at a future date. 


= Dl - 


.S8B 6809 MONITOR 


DCB-4 | келет | Tx 
The DCB-4 із unlike the BFD-68 controller in that it does 

not contain firmware, but it does use a number of option  jumpers 

to select different operating features. | Ж 


То configure the DCB-4 for operation with the 6809 cpu, 4 
jumpers on the DCB-4 must be changed. 


‚Cut Wl-8 and W2-6 | 
се Jumper W2-5 and W2-8 
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l:APPNDE.TXT SSB 6809 MACRO ASSEMBLER 2. 1 THU OCT 23 1980 @ 16:25: 15 
MON6 9 APPENDIX E 


NAM ^" MON69 


ad. 
3. 
PS * SERVICE INTERRUPT SAMPLE PROGRAM 
< 5 
26 * THIS PROGRAM RINGS THE BELL ОМ THE TERMINAL 
7 * REPEATEDLY UNITL AN X IS TYPED ON THE 
8 * KEYBOARD. THE SERVICE INTERRUPT IS USED TO 
9 * ACCESS ROUTINES WHICH PERFORM THE BASIC 
A * FUNCTIONS REQUIRED. 
12 F814 A RESTRT EQU ` $F814 
13 F8 BA A OUTCH EQU $F89A 
14 F808 А INCHK EQU  $F808 
15. F806 A INEEE  EQU $Е806 
> DFCC À SVCO ` EQU SDFCC o 
18A 0100 ORG S1l00` THE MAIN PROGRAM 
19 
20A 0100 113F START SWI3 | RING THE BELL 
21A 6102 00 PY FCB BELL 
22A 0103 113F SWI3 WAIT SOME TIME 
23A 0105 01 A FCB WAIT 
24А 0106 32 7F PY LEAS -1,5 MAKE SOME WORK SPACE 
25A 0108 113F SWI3 CHECK KEYBOARD 
26A 010A 35 ` 02 A PULS A | 
27A 010С 81 58 A СМРА #'Х DID WE GET AN 'X ? 
28A 010Е 26 FO 0100 BNE START LOOP 'TIL WE DO 
29А 0110 6E OF F814 А JMP [RESTRT] BACK TO THE BARN 
30 
31 * THE NEXT SECTION ОҒ CODE CONTAINS THE 
32 * ROUTINES FOR BELL, WAIT, AND KBCHK 
33 : 
34A 0700 ORG 5700 THE UTILITY ROUTINES 
35 
36A 0700 86 07 A RING LDA %7 BELL CODE | 
37А 0702 Ад OF F80A А JSR [OUTCH] SEND IT TO THE TERMINAL 
38A 0706 3B RTI 
39 | 
4gA 0707 SE FPFF A DELAY LDX #—1 LOAD A BIG NUMBER 
41А 670A 30 IF A DELAY] LEAX -1,Х COUNT ІТ DOWN 
42A 070C 26 ЕС ` 079A BNE DELAYl 
АЗА 070Е ЗВ RTI 
44 
45A 070F AD ОҒ F808 A CHECK JSR [INCHK] CHECK KEYBOARD FOR CHARACT! 
46А 0713 27 06 60718 BEQ . NOPE | 
47A 0715 AD 9F Е8Ӣб A JSR [INEEE] CHAR READY, GET IT 
48A 0719 А7 6C A STA 12,S SAVE CHARACTER ON STACK 
49 | 
.58A 071B ЗВ NOPE RTI 


- El = 


SSB 6809 MONITOR 


51 
52 
53 
54 
55А 


56 - 


57A 
58A 
59A 
66 
61 
62 
64 


65A“ 
66 ` 


67А 
68А 
69 
70 


No Errors detected during this assembly 
No Warnings. noted during this assembly. 


PEGO... 
0Е00 


ЙЕЙ2 
йЕШ4 


DFCC .. 


DFCC 


DFCE 


0700 
0707 
9078F 


0600 
2 0001 . 
0002 — 


0Е00 


0Е04 


m p р >>» Е 


> > xs 


* THE FOLLOWING CODE CONTAINS THE SETUPS 
* POR THE MONITOR SWI3 FUNCTION 


- ORG 
TABLE  FDB 
ETABLE FDB 
BELL EQ 
WAIT . EQU - 
UC ORG 
FDB 
FDB. 


END. 


- ЕД ~ 


РОВ“ 


.S$E88 


RING 
DELAY 
CHECK 


ф 
1. 


52 
` SVCO 


TABLE 
ETABLE 


POINTER FOR BELL ROUTINE 
POINTER FOR WAIT ROUTINE 
POINTER FOR KBD CHECK. 


EQUATE EACK ARGUMENT TO 


ITS POSITION IN THE TABLE 


SERVICE ORIGIN 


